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(57) Abstract: A multi-color coloring 
laser marking-use chromatic color 
colorant capable of marking in at least 
two different tones by applying at 
least two laser beams having different 
energies to the different positions on 
a molding, and a multi-color coloring 
laser marking-use polymer composition 
capable of forming, for example, a 
colorant-derived chromatic color marking 
and a white marking on the surface of 
a molding giving a black or dark-color 
ground color, a laser marking method, and 
a multi-color marking-carrying molding 
or the like. The chromatic color colorant 
has a heating peak in a 360-590°C range 
by a differential thermal analysis. The 
laser marking-use composition includes 
a chromatic color colorant, a black 
substance (such as carbon black) that 
perishes itself or discolors when exposed 
to a laser beam, and a polymer, the 
contents of the chromatic color colorant 
and the black substance being respectively 
0.001-3 pts. mass and 0.01-2 pts. mass 
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5m 2 /g, #^*L<filOmVg. flte0*L<f*2OmVg , 'C&^ _hPgfS, 0*b< 
{210, OOOmVg, H^0*L<fi5, OOOm Vg, 4#t£0*L<}32, 000m Vg^ fib 
fc^Ulil, 500mVg-Cfe5 o 

ZtiZb, w— if— yt&W.^xmk1rZ>z.b&%ibirbX\,^ 0 #— ^V^s^M 
4kLXM<ti:Z>b, i^— if— 3teflBI*IB0>&H\ #—^V:/^;^ (Ift-feXte 
Htfe)<D^#^£<X«M<&<9, ^PJ©H^WiS) 

[0031] ^py?"???^ — UStK, ~mk^?>*MjtL,Tm>bn%-k<nx*&z> 0 

y^©f»©Tiii, 0^b<f^O. 01/im, M^f*b<^0. 05jum, 
*L<tel. Ojum, ^$f*L<{iO. 8/tmt&5 0 

5^tfS*Pk*l/CVV5 0 tot, (Mp b p) ^^7-7^^f t 

[0032] HfeBft'fbtfett, Fe O XfSFeOFe O ^$*I^Rtf>Bfcfft»-Cfc 

3 4 2 3 

So J£&fifcffc«fe©¥*&^0>T&ra\ 0*b<«O. 01 /zm, M(-0*b<«O. 05 ^ 
m. #^£?£L<te0. 1/jm, »£?*L<J3:0. 3ju m-Cfc«9. _hBBf3\ 0*L<fc*2/z 

So 

^-*V77y^W^7y^^tt5Mfe 0&7#i&) lew— if — 3fc£rMltL 



WO 2005/068557 



23 



PCT/JP2005/000312 



[0033] 3. M&fc 

*r». ff*fb&, m^mftm-m9vwk<Dm. m^mmh^&mim, mum 
^m<7)m^^^tmi-^^\ z-tibfe, mm, ^^w-, ^y^-n^r 

&m^^xmz&&m^fz.m, ^.(Dm^c^xu—^-^mm^tcmmtir 

[0034] m*sM&mmtL,xfe, ^y^i^ ^u^-T^v^hv^m^, 

m^^u^mmi^mtm^im^mm^v^^, ^y^ntv^, r^*v 

m^/^ (pmma) mco w) Tfv/vm^T/wm&Lii&m^^tc (*) m&fom 
<DT?v/v%kmm;tfVT^6, tfvr^6, 6^vt^6, 1 2m^v t^k^ mm ( 

pa) ;^y^u>-^w^v— mpet), ^vy^^Tuy^u— mpbt), tfy^ 

^u^y?u—hm<Dtfy^T^%kmm ; ^vr^—^mm (pom) ; ^y 

^— MtfJBl (PC) ; y$VTV\s—ymm ; ^y^-w^c^/v ; *Ky y^u^;vy 7 
-YK ; ^y^h^/M-n^i/^ ^y ^^kt^y ^V^^ifM ; tf H ^y -e— ; 
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(D^/k* v^Mi ; vuf^mm ; mmm^^ #y ^i^tf-^K #?y tr—^ 

T/V ^—;v • m tf —/Pen— tvv ; sKytf /V ; v4fflg ; ^3fettWJ3g 

, #yT5K3R#J!B (PA) , tf?y T-t?—/vMm (POM) & Wv*^3&«MB:W*LV ^ 

[0035] a&BTMtfc^* fcLTtt, tV7^f^X7^K- ; v^^^^h-^— 

m^&fritxm^z-btfx^&o 
[oo36] i^^btt, ftrnt^ mnmfc&m&mfc&M&fct^xi^ r^v/^mm (^ 

m^v^T^mm. r^vmrn, ty^mm, vu^zkmm. mmmm. ->y 
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[0037] if— ^-^^fflMi^M^ i^— if— 3fe^^3te^J;«5^?& 

So lot, ^mmm^—^-^-^>^mm^m^ 

fm^-*fU m^31A, M»C5. 5kHz, fcftl, 064nm<DW— if— 3fc£rMb 
*^0j!(Dm^(^p B B) ^-if-3fe;OTtt£;hrC, ^<DJMW^«&3 

[0038] *mm^%^—^—^—3c>?mm&fotL,xn, (DftM^tw^y 

/V^^/V^ffl V nSM&mm ; (2) ^y^^^y/V^^/V (PMMA) , ^ 

^^y/V^^7V^i#:^Sr30®i%^_h^tp*m^ft:#(DT^y7^tfa ; (3 

[0039] KSSV ^0*LV ^A5frft:f?& Wltttlf^ (a) <D#£Tfcl 

A9frf b^m^tfJit (Al) it^/^fift: (b2) CO (*) m^#: (A2) £<D?JlisM^- 
3ol vC, (Al) ^3U»1^WC9 (^) T^y/V^^/V^.* 

=tJ»mm&fc (a) «^©M#:^^«t?»ft#:ffi^tl^ 
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_h^»i5 ic, (Al) ^t^^;Hfi# (b2) cd M^f* 

^m&Vf (a) co#^T^, W) T^y/Hi^^/v^tptf^/P-^^Mf* (bl) £ 

m^b-c#^>^^3^b#m^TO(Ai), xn, ^mmm^-mm (ad 

ih^;Hfi#: (b2) co (it) (A2) £(D^^kft5:*A3£l>fb*fi^«rjJt 

jWK^LVn, ft, ^M^(a)co#^T^, t^/v^^ft#:(bl)^m^i- 

[0040] (yy ) T^y/v^^^^^LT^, ryy/i^y^/K ryy/i^^/K ryy/^ 

n-yotVl', Tyy/V^fyy°nfcVK Tyy/l^n-y^/K T^y/V^sec-^^/V, 

ryy/i^tert-y^/K ryy/i^-ryy^/K ryy/v^r^/K ryy/^-^y/v 
, ryy/v^n-^j-y^vK ryy/v^2-^/v^y/K Tyy/n^yyn— 
»UKfv/K ryy/v^N-yy^V/K r^y;vi7x^, ryy/v^y^y 
/i^<DT^y/v^;*7vv;y^y/^y^vK yyy y/ni^/K yyyy/v^n-y 0 
ntVK yyyy/v^fyyntVK yyyy/v^n-y^/K yyyy/v^sec-y^/K y 
yyy/v^tert-y^/v, yyyy/v^Kyy^/K yyyy/^rr^/K yyyy/v^^ 
vvk yyyy/v^n-^j-y^VK yyyy/i^2-3^/^3ry/K yyyy/v^v-yn^ 
^tvvk yyyy/v^K^V/K yyyy/v^t-yy^V/K yyyy/v^y^— /k yyy 
y/v^y^/^coyyyy/v^^/v^^^tf ^tL§ 0 rtL^co^^^, we 
xfe2m^±.&m^fr^txm\^z.tfr^z> 0 ^ - tv^co^^co5^, yyy 
y/v^y^/v^^^^uv \ 
[oo4i] =tj»mm&fo (a) £L-cra\ ^yyy v^^y, y^xy.^fi/yiti^fr, ^y>? 

^^.ryyn^hy/v^m^ft:, ^fuyy>^y^fky/n- 7 ^l^#:, * 

• ^yyv^ • ^ v^n^y ^fi-a^, ^yy^u^ • -ryyv^fi^ft^cD 
fi/y- a -^y^ • ^^v^^M-g-ft: ; ->y=»— y^=? a ; ryy/v^y^ 
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[oo42] -km=fj*mk&m&mm (ad <ommcm\ ^f^^/v^m.^ a>D c** 

[0043] ^#fe^/Hb^i:UT«, a-^/V^\y>^o-^;V^U>,p 
-^/V^\y>, tf^/V]vl^c>\ \f~/V3cZ/U>, ^/V-a-^ 

v-TWbt^/Hb^^LT^, ryyn^hy/v, y^yyn^hy/K ^yyt2-t>y 
^^-e^§ o ^ ^^>(D^^(D5^, ryyn^hy/v^y^yyn^hy/v^^ 

[0044] -^W^K^fr^^LTte, -^W5K N-^;wW5K, N-:/^vWW^h\ 
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[0045] irt6SSrWi-sif-/V'^>fb^i:L-c«. y^y/v^y^/K T?v/vmyyts 

??V/^, N, N-vW/VT^/y^/VTyyi/— k N, N-vW/VT^/^/V^ 

[oo46] _htB=f j*mk&n&mm (ad o^^v ^^tr -/^^a^ (bi) x xn, 

_hfB (*) M&fc (A2) ©T&fcfcJB V ^/V^mVf (b2) (D^fflifi. V ^ 

100®*%, HlC0*L<tt95M%T?*>»3, #^0*b<«9OK*%-e*>5„ 
Sffi%. M^*L<}*60®*%-efe«9. #^0*b<f*55®i%-e*>5 o 
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(5) irlBSSr^rr5tr^/W5R>fk^Srfflv^5»^, \f~A'%k&&fc(D&&\z:*tt-Z 
^1«*%-Cfc«9, l^-hRSte, 0*lXf*3OM%, 5(^tUtt25fi%-Cfc5 

o 

[0047] _h|E^^^^#m^»Jlg (Al) =tJ»mm&fc (a) ©#&TfcU t^/v^m* 

^(bi)sr, mmm&, m£m^\z&tt&^m&rz>z.b&~e%z> 0 r 

^IMK (BPO) , ^^n^r/W-?— ;*-3MM>\ tert-^^/W"?— ^¥V9>> W 
IW(bl)©Ml^U1^0. 1-1. 5®M%,^L<«0. 2-0. 7®* 

[0049] mm&mmtisXi^ ^y=?vvy/K27y°y>\ n-K:rV/vy/v#y°y>\ tert-K^v 
/vy/Kfryyy, n-^^>yvy/v;*7y°y>\ n-^3ri^V/vy/v#y 0 ^>\ n-Th^ 
v-/vy/v^y°y tert-^h7^V/vy/v#y°^y^<Dy/v#y°y >is ; tv— u 

bi)<D^»^^j-br, ii^-, o. 05—2. 0fC»%-efc3 o 

[0050] fUfc^L-Cte, rft^T/V^— /KDgtii^^/V, K^v'/V^^V^/V^^^h 
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[0051] mkm&<Dmiz.m^x, t^/v^^fi#:(bi) ra\ =rj»nm&ma)£A<D&&T 

mk#/wvj», mwt?y*i/vj», mt^^^ m^hv^m^mmm.-, 
[0052] ±m=rj>&M,&m&wm (ad i^m§^77M^#:©^77h^ (=^A@m^ 

ft:(a)^7^hbrtt^/V^^*#:(bl)(D«*fiJ^) £?£L<»1 0—200%, 
Hl!10*b<ttl5— 150%, #(3l0*b<«2O— 100%-efc5 o ^97hfi^<D^ 

^7^h^(%) = { (y-x)/x} X 100 

mm&mm, mm. mmm^mm^m, %.ia*m&mm, m&nmm&mte 
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[0053] _hta (#) m&fc (A2) m%.&. sw?n&, mmm&. %itm&, mmm& 

. Odl/g. J:«9^?*L<^0. 15-0. 7dl/VC£>5o ft. ^^ffi^SE 77 ]«, -hfS 
1—0. 8dl/g, «fcW*L<f20. 15—0. 7dl/g-e&5 0 

[0054] ±iB=?A!ft>fb!»Bran4»jiBtt, mk^xtt2M&±&mfr&trttxm^zzb& 

^IB^A^bflRBraittWJiBo^UV ^*£<D#!|^T (1) ^ (4) i^fo 

(2) _hiE (1) **?VA^^/i'tttt&mfc&m&vxmbtiit m m-^w-t^ 

(3) _hfB (1) %&M¥~Mt^&Tfii/T>1t\?~Mk&to^ttmmfc&WL 

(4) =tM>mm&fc<Djf{£T. ^^»f;v^^f, %mmtr~A'4b&mk. ^ 
?v/pm^^&^&mmfc&M^xnbtif~ m m&fak&m.fr&tot?z.=?& 

[0055] «§0J ^S^-if-^-^^fflm^dS, _LfB=*A5&>fb§& WMtt»J|g£^ 
£L<telSCM%, #fc0*L<fc£3®*%, at>0*b<tt5SS%-C*)5o m 
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[oo56] ±m^mtmnm^mmn, ±m^-*?-^-*^mm&fct\^xmkxm 

-/^tf, ^Fi&fpaHy^^aiflfjiB, r/^mjji, v^^mm 
, mmMmm<D^mik&Mmm$mtfbti% 0 ^.nhm^m^m^ mmxx^2 
mKi±^m.^^xmv^^.t^x^ 0 

tot, _h|BT*y/WR#JJB*:LTH:, ^^y/HM^Sr^tf^*^SrfflV>T# 
^^fcWSg^#^0*b<,^^y/v^^/v^*#:m^3O«A%^_h^(* 

) ^y^^^y/v^^/v (pmma) #^w^bv \ 

[0058] ±mT^V/^mm(D^/W<—^--iya>^u^h^y^-- (GPC) fciSatfy;*^ 
U^#^(^Mi^^J^^-*{*#^PS^tl,^V^^ N 0^b<f*5O, 000—500, 00 
0, 5£fc:£P*L<i3:70, 000—400, 000, #{£0*lXfS8O, 000—300, 000~C& 

•So 

[0059] *fc, «HK ^5^— if — ^r— ^^fflm^irLT^LV >^y7^-;vtt 

2 

(D^yr-fe^— /MtHf^ ^y^i/^i/^^y-^— , ^v^w^-BWc 

te^fll^^Sr^^firrS^aKy^— C/ny^ajtfy-r— «r£t?) & aKy-r— © 
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^Bfc:fifeTSK*£a- (-co-NH-) ^-r^m^it^mx^o ^.(Dmr^mm 
><Dffim&K£y)9im£tiz>o tot, z.<D&vT$}?ffimte. ^^vt^k =*tfvr* 

, T$y#:/n^, ^^5^^, ll-T^y^^-x^^, 9 

tr^fift, -fe^s^^ Kt^^v^/i^V^, yVi^/v^, ^y^/v^, 2-y^vv-r 

, Thy^u^T^, ^IWV^T^ yy-y^w^T^, f*^fwy 
v^y, ^yf^j^u>^TK>, K^y^-wy^r^, ^y^— wy^>, 
y^y^^^T^^^^tf^^o 

[0061] _h|&tfyT^K»llB£lyCW\ t^fP^4, 6, 7, 8, 11, 12, 6. 6, 6. 9, 6. 10, 6. 
11,6. 12, 6T, 6/6. 6, 6/12, 6/6T, 6T/6I#^ff htl%> 0 

ft, ^yr^Kwmo^te, #/^>m. r^mx^±^thx^^xhx^\ 
ytiLtii, fjzfn^m., fty'v^m, z>y*v^m, yyyy^, ^yy^y^, 
ygi, y^ryygi, -<^^>-^#(Dj!gjte^y^/^v^^^ ( f 7^ 

y^b-as, ^y/vr^y, ^y^wr^y, fy;^y, ^yy/vr^y, ^yy^vv 
T^y, ^vv^/vr^y, y^ry/vr^y, ^-^/vr^y^MgraifiiMT^y 

_hiE^yr3:mJig«, WT*xf*2«^_h^m^^Tfflv>§^ir^-e#§ 0 

[0062] £fc, «0^^#Sl/-if-^-^r^ffim'^#:^bT0*LV>^y^V^^W^« 
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-yyyyr^— h£LTk}\ 4, 4'— y^^/i^^-yyyixT^— k hyw^y^yy 
r*— k 7x=i/^y'yr^-K ^vyvy^y-yr*— k i, 

^yi/T^- k 3, 3'-^nn-4, 4'-^7x^/M^y^y-y7^-h, h/WV 

>-^y^r^-h#<3o^#^-ry^T^-b ; ^ify^v^yyyyr.*— k -ry 

*p^y^- k 4, A'-^y^ti^^/v^iy-My^T^—Y, ^k^ffc^-y 
yu^yyy^T^-h#(D^rax{»^^y^y^T^-h^^ t f^§ o 

/y&t^yyyyT^— h©SJS©BRl!itt^ «#^RISrfflv^J;v\ 

[0063] ft, _b£<dj;5^ ^mmic&zu— if— ^— ^-vy^m^^bT, §&RrMttm 

v\ ft, i^pTMttM^^^^bttm^^flfffli-^^, 

*5v>t, roiM^fiiHm. gfctffclirefco-obJ^u m^m<D/h}^mtv 

mnx&% 0 

[oo64] 4. *—*isymmjmiRxfifjm& 

ft&&m&fflb. i/— if— ^(D^KX^ti^^mmir 

'So 
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*m\<omma\z. ±&<D*m&M&m. m&wmx.Tfm&fc&, m 

[0065] £PJ/j^-^^#5/c#)^ J:iE#/£#tf>ffi*ifc3rTfEtf> 
^©^fitt, 0. 001-3@*§|5-efc«9, M^JC^^*^ 0. 01-2fCft 

-^-y£mmb^mmi®fr<DnmmMfctj;<o^>ir\\ 

[0066] ^K<Dm^^.U ? -^fflVNT#^^^B B p(Dffi'fef*, _hfE^-if— 

<D&*m-z>o *m\\c&^xxz, &&mmm<D&&w i mm$:%.K-$iii5 j £z>z.b 
±M^^mm.b\,x\^ *$m\z&z>&&&&> — if— ^-^^<d»j^# 
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*b<{*0. 1—2. 0/im,Wlf*UiiO. 1 — 1. Oftmt^o 

[0067] ^tafife^ff^v^mi^ ^e^-a-^i^, _hiBw— if— ^—*>tfmm-&Vf 

frioo'MA^bl.fcm&K, 0*b<«O. 001-lJC:ttg|3, £«90;£L<teO. 001-0 
. 5«*gB, H^0£b<«o. ooi-o. lJC*gp-e&5 0 -a"W*^#-r^^, =*^h 

[0068] *^i<DM!iH:, g ^ffl^^CT, »i, ^Fm^ih^I, JfcH&k 

*p»j, m^-mmunu mimitm, mumitm. mmm, mm, *smm 

P^lh^J. Jfim&k ^»^^Pf5^J^LT^^y^^M^^^{mSl@W-h« 

[0069] h»j^lt«, mm^mmm, R^mmmm^m^^tmx 

m^^>mm, y^Mtmm^v^u^mm. y^Mt^y^/—^yr^u— 

hmm. ^^^^7!^^-^, y*#y'tti?y^~/i'tt^h\ Tbyy* 
u*r\fxy : c.y—/PARTJvt(D^r})=i^—^ y'nMtT/v^;vb^)Tiy>i\:^m^(D^ 
n^Vl ; hy^f;v^7x-h, bV^/^xy^— k bVy°vt°/is7fr*yzr. 

— k byy^/^^y^—b, bv^o^/^^y^—K b^-^^^^y^— k bv 

Z/?n^3rZ/;V^y^.—b, bUy^—z^^y^— k bV^-J/^^y^— k bV^r 
i/u~/v^y^— k yuz//vz/y^.~;v^y^.—b, ^v^/V7x^*7n7x 



WO 2005/068557 



37 



PCT/JP2005/000312 



m^mfbti&o z-tibn, mkxx^2m^±.ms.^^xm\^^t^x^ 0 
[oo7o] mm^mmmtvx^ TkmtT/^-v^ mitr>^>, ykmit^^vj* 
. *?gs» B \ xxmmm. ^r=-^m^ ^^^^f^ft, ^ey^v^bi^ 

n2m£i±$:m^fritxmy<^~btfx%% 0 



[0071] ft, _his»^j^@s^i-§^^«, mm®w&ffimirzzbtiw&L\< \ mmm 

Mti^xte^ =mk—T>^>^ mmtr.Tiy^^^ liftrryf^y, r> 

frmifhti&o z-tibfe, mkxxte2Mu±.m&&&fci£xm\;^^ti)>x$% 0 
[0072] t%mP5±Mt^x\^ 4&ft*m&npj±m. m^m^mm±mm^mf btv, 
ztihtz. m&xxit2mu±^m^^xm^^^t^x^ 0 *rc, ^.tihit. 
4*>mmmxh£\^u m^mmxh^w 

y#, y^*&, y^^^^w fetL& 0 rttfett, mmxx^2m^±^m- 
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^-c#§ 0 mmxxmm^±^m^^xm^^^t^x^ 0 

[0073] ^ai^L-as, «^^cm^j, mm^%mm, mm-mm^y^yy$mm, ^ 
&x%z> 0 

mm^mmt^x^ ts^if^^k m-m^^^bm^^-fb^m 

#»^*faSS2!l£LTtt, */^7;vftM!cttl^, ^P^Wb^tifliMl, 

<?Asttr4b&m, mmr^^^m., \z?T~Yft&m, r^t^m ~7*.s—>v 
•a^0*b<rao. oi-ioa*fi5, «j;«j#*L<rio. i— 5ff*SB-efcs„ 

[ooze ^s^rtt irLTt*. jf?*mm. mmmm. ^vumm. • r^^n^t. ^ 
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m\^^thx^ 0 

ttit. mink, ^mw-m), Mfttk, mt&&mfhtiz&. ^h<o^ 
[oo76] ^mm^n^-t^n^t^x^ ~^/k r/^~^ ^ ^ ^x, 

i-ufv^m^m^nm^x^viy^mntvxm v ^ thx%% 0 zjtibo&m* 



WO 2005/068557 40 PCT/JP2005/000312 

[0077] i^iiHitLtli, ^/7x/>lg, ^^57/- /v®. iMJ^/^^T- 

[0078] wtik&sitffltvx^ K^y—FT^m. '^\*&*s>m. M>y—v7^/—;vm 

^u^T^^^^, ^^y^mmi^, ^/^^.y—^mt 

\f^7^/—;v^i^m, hv^^y—^mh^-m, ^v^^y—^mt^-m, 

[0080] K^jibTtt. mm^^t^m, mwGmmt&to. ^^^m^m-r 

[0081] *&#J£L-Ci3\ JJgJKS&^TVK ^7K3d»Hi^ 'W-f iSS&J§tJ»&, **c*sm 
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[0082] gfc&^&aa^L-crau gfc3t&, ^Hrfe^feolr^JSrffi V n 

[0083] i^— if— ^^fflfi-a^^LT, iMMttfil^ffc^^ 

, ItW^ f¥t±i^^ JEHt^. J^-MfW, H^JctT^ ^«t#. zf 

[0084] m&w-, ^^&mRTfim&mg&'pte<kbiz^ *<d 
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[0085] 5. ^m^—^—^—^^m 

2j^_h(DW— if — %*m%sirZ>m<D rsfcS^/v^— fc^TTSj w— if — 
ifcft<D^-if-^Jlv\ MltBtflfcifDl^fr^M^Si^, M&5^ 

[0086] *fc. «§BJf fc#S5 r^^^/V"¥— SrWi~52^±<DV-if-3feJ fcf*. M#t 
mzJ§-x.Z>Jf*— Wm8tfrW2&. 21^±(DU— if— 3fr£>-i:£v>5o _hfEM#j 

— Ofc, lHIfigJH<D^S2|lIflg|t«t«5, W^^SttS^-^^v^tt, 
[0087] ^^(DW-iF — ^-ar^^tfc^V NT, &|&|&&tft£7g,& I^IIttSV- 

^-Ct, M&5^/V=¥— ^«2^_h<DW— If— ft&l^fcflMJLTfcJ^U 1 
ofo|ttLUJ:i\ *rt, w— if— ytcDmMmmtVXfe, — jRiftjfeu— iF—r 

if-^», /NyKUy^yh, ^^hn— 7— ^#x.T*59, i^-iF-^lig^ 
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m&m\^xt>£\ \ 2$m<Du— if— -^— ^>^^m^mmt\^x^ m%.&. ^ 

^•^— UMiM^— ^ ^^XTJ* TRSM50DMJ . rRSM30DMj# 

[oo88] *mw<D&&m&u~^~^~*isy^&mirzu~*F~% l \^ m,w^— if— , 

@#:i/— if—, ^agflcw— if— , &^l/— if— , ^v-^— if— SS^- 
w— if — <DV >i* tu-efc £v \ 
^C#:i/— if— irUTte. — y^-^M-^w— if— , #^-T^w-if-, — y«^ 
■#KW^-if-, ^JM^-if-, ^S£#^-if-#^#tf *b;fx3o Hffcv 
— if— £LTJ3\ /Hf— u— if — , ^v^u— if— , «bT^@#:i/— if— 

Xit, GaAs/GaAlAs^U— if— . InGaAs^V— if — , InP^l/— if — 
£>tv5 Q Nd:YAG. Nd:YVO % Nd:YLF#(D^^f£l/— if — JM@#:w— 

4 

if— SrfflV^-^^tSo i^^J^Ufcw— if— 3fete\ «^X«2TO_L£|i. 

^HKKi^Tte, 100—2, 000nm<D^B<Dfeft<Dl/— if— 3fr£JBV^£/$S 
0*U/\, ft, ^HKM^oV^C, 0!l;tk£, 1, 064nm N 532nm<D if — 

[0089] x&mw— ^yjfmzzzt, ^mm<Dm^aiz.u-^-^mm 
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-efc^fcac), m^^-^u-^-ytmmm^ fife, &5v>ra\ m&&m& 

[0090] i^-if— 3teM^^J;5^^^^ia®^J;«9fffi^^iftKi-s^, *mW(Dv 
—if — ^^ifett, ^jftfclSS&Jh^fc^ttfcv \, 

eicflai+-t-«(0l©Ci])o -cd£^\ if— 3fecD^#t«lKl^^ffoTJ;v>L, gij* 
(^foT^J:v\ te^/i^— <dw— if— 3fe<Dflg#mte, fm&M&ffltemtett 
fei^— 3r^(l3l<£>3a)£*K -Jf, ifif^/l^p— ©1^— if-3fe<OTIt$l5te, & 
fe, *>5v^3\ ^^-fe^J^S^i-^-fe^S^-fbfcfet^— ^1^(01© 

(Si (^fe^-^^^c^S) 2&#5££#-et5 0 

[0091] ^mwo^fiii^u i&^/^—<Du—^—^mmi-^-tKX'o, 

^^©tpfc:, H^w— if— 3fc£M-T3^i:^J;!9, WMttfP^ fife, 

EI2#^) 0 gp*>, BI2«, IS^/i^-(DV-if-3fe(DflgJ|t^J:t)^$^, ^ 
fe*fe#J^S*1-£fe<D^-^^|$3a<Drt^, Mfc, i^— if— 3fedSflgJ^$tbT 
?F^c£*Lfc, fife, £>£i>te, ^fe*fe^JtcS5fei-^fe(D^iS^Tb7^fe(D-e 

-^^$|S3b^i-§, 2o(DM^§fef^^^- d r^$tL7^^ D n D (^fe-^-^r^ 
^^J»p B D)2a£^i- 0 ^(D^&^J;^, ^fe^fe^I^S^-T^fe^-^^ 
^§|S3ai:. fife. fcSV^S. W#fe*fe^J{-S*-rSfe^S^^-[CL7ife(D^- 

^^^3b^^^i9^o7ii/-if— ^-dr^^m-r^^^^-e^^o ft, ^^)2lHl 
@ ^M#^5^— if— ^^/v^ 2 — te, ltu @ £lnc-e&oTJ;v^, M^oTtJ; 

[0092] *fBjj©k- if— df-^^&^J;i9 N 2fe(D&pj3^— 

m^t, {g^/v^r— (dw— if— m&^n&M<D&(Dm£:$:mm^m^-&% 
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[0093] ^mw<vu—^— v~*>?jmte£*), 3&&±<DMwt£^—3r>y$:n%m& 
[0094] mm&M&m&m^^z? ^x^m^^m^-u, ±^<d 

, ^Km^^—co\y— ^—ftmmz.£<9r &&}Xfem^&] \<nrz>^tm&BS 

[0095] ^0^^J^2S^t?^B B p^*fbT3fet^fe$^^, /^fe^^J 

kxo^ m&^w&mmxn^&^xm&mn&M(D&tim<te<9 m&ti?&<D 

M&M m $k<D&<DM&ht&TlsX r a j xte r^Wfe J ^-rsri^tfs Rr|g-efe§o 

^i<9, 0fM(D-fe(Dl/— if— ^—3rZ/sf%nz>~b^X%Z> 0 
[0096] S^6^/v=¥-^Wi-^^-if-3fe^#6ffi^^&^, Mft«:ft<DW-if 
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0£L<telOOnm^_h, 3^-0^L<te2OOnm^_h, #^0£L<te5OOnmi^ 
_h-e^o ft, -hRBte, ii^fT, 1, 500nm-efe§ o «K<^#0fef -fe^bT, 36 

-fe^J^rfflV^a^, ifcft<W3W£52o<DU-if— ^M^oT, WS^iffe 
mK&3£1r%&(D^-3c>sfb, fife, ^-fe*fe^I(c:ft5f5i-Sfe<D* 
S^TLfcfeCQ-e— *l'yb&&miZj&ffri'Z>te&, 064nm(Dl/— if- 

^U ? ^ft532nm(Dlx— if— 3te&fflV^5££j&W*LV\, HP^, i&ftl, 064nm<D 
if— 3teflaK-C^fe*fe^!l»!lft3K*r5fel!:, R^532nm0>W— if— JtmM 

[0097] ttmois— if — ^— ^r>-^&^J;«9#b^ r^-feif •fe^S^-rs-fej 

«0J(Dw-if--^-^^Sx^j:«9#^tL§r#^^^j^S5fei-5 

[0098] *^0j!(Dw-if-^-df-^^^ii9#^§, _htEre^j« N *mw<D 
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z> 0 ^~c\ saw*. M-f-^5fe»a^(^^) taots^^ /N^-^fes 

£V\, fifeit^S^^bT^, 0£L<te55-lOO%, J;f90*b<«6 

0—100%, M(ifJL<li70- 100%, #^0^L<»8O— ioo%>-e^ 0 

[0099] ^mm^^m^—^—^—^^mMm (si) £^ti>j» B R p^,i5^/i^r 

1 

1 1 

^ (si) tm-mmm (S2) ^tp^iPp^{£^/^-©w-if-3fe. 

fcftl, 064nm(DV-if-^M*|-Lfc^^LaMg(L ;ig,a b ;Jt 

2 2 2 
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AE1=^{ (L -L ) 2 + (a -a ) 2 + (b -b ) 2 } 

12 12 12 

ai^/l^— (DU— if— 36, , ^S532nm(Dl/— if— 3fe^#tb«^»La 

b{g(L a ;gfe^b I^C/^p^-fS^/l^r— ©V— if— 3fe 

11 1 

064nm<DW-if-^mMLfcgP#<^Lab{g(L ;WS.a 

3 3 

b m&mtfrb, Tm^xvwmztiz AE2te, #^-^^0^^ 

3 

*L<te3. 5, #(£0*lXkt4-T?&«^ _hl8H\ 50"efe5 o ^ AE2J3, 

Zb&^ir 0 

AE2 = ^{ (L -L ) 2 + (a -a ) 2 + (b -b ) 2 } 

13 13 13 

[0100] ft, Labfft^tt, ^COmUM^tl^X^ihtl^, Richard S. Hunter \Z.£%>"L. a. 

h m m&&v>m&7F-r 0 mx^ ^mm^xoxMMbi-^mm^vx, w-if 

, (+)fercraJt©#a-v\&s&<, (-)#j-e^#(Dii^v^5^v^^^i- 0 

(D^-if-^^^D R D^m*fb/ci:^«J^^cUit, afg^U?bfg^g|4^^ p 
t^h£tK JEfcl, LaMfi^L-CW^^tL^o ^LT, _hj£<D AEl&tJ? AE2te, _h 

[0101] 6. #£jj§feu— if— -^— ^i/mz&M&i 

^p B p-e$?«9, M^^^-^«2^_h(DW-if-^^ N «W<Dffij£^£r 
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[0102] *^i0#fe-7- ^^#^^p B pt-*5itS, ^—3cy^thX\^£\^ft(U— 
o 1£^/V^— (DW— if— ifcftl, 064nm(£>U— if— 3fe)<Dg}fe 

-if-3fe($lx.k^ feg532nm<DW— if— 3fc)<Dg#g|SkJ\ fifeXtt^O^fe 

if — ^— 3^&*vcv ^^W;£U/ \ 
[0103] ft, *m*<0&&^—*>ytt*l$f&&te.&\ _hfE<D £5 
S-, /&^p B p^ffi(D#|&5teM^-^ 

o 

[0104] ^>-^##^iPp^*3V>T, w— if— 3telcJ:«-r— 3r>-^g|Hv 

^u>^mm, mmi^m^tvx^^v/>m^^/^m^^tc=f^mtm *sm&mm 
m^m^^tcm^a-im^tc^-^^Mti-^t^xt, ±m<D£*>\^ mm^tc 

^—*c^m (w-if-3fe^3fe§P) ^<DMS(D^3fe§Pir^JS^f^^^<^(9 

[0105] ^>-^##^i5&Ij:*3V>t, w— if— 3fcl;:j;«-r— 3r>-?Wv 

-if-3fe^3fe§R) tt. 1^©SS, Ife«f©ffl|^KJ;ot, «bTV^# 
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t?4&£-H\ &%M&ftfo l-<£5 M fofe«9 ^-Tv \, 

i/— if— 3feflgJH-ffr©fife^iSi^, ff^^yJHDX**^ u—^—%(Dm^ 

[0106] dr^gP^(nj§|5-e^^(D^$^, M^t, 1—200 *t m-C&t>, 0*b<ttl 

— lOO^m, iW£L<J31— 80jum-e$>S o *fc, -r— ^^fflJ^|HJ|fp-cab«4&^ 
©Sl^f*, iiffT. 1—200 /z m-e&«9, 0*L<fil— lOOjum-efcSo MO^^ 

[oio7] mz. \s~^-%mMm<Dmz&\^ m^m.^m^w-mfrnmit-r^mmit 
frft&mmffimmkmtKmmtitiZo ^ mmimM&ft<?>um. ^mm& 
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n^mmmxfoox£\^u Hias, ^n^<DM^x^m^x\^x^\\ 

<D^m^mmir^tmj^<,^n^u<Dmm^m^mvxh^\ 

*>?i^)$]&&2b<Dmw&mmmx&z> 0 

[oiio] ci)^#^*-fe^j 

[i-i] ^feirfeajoam&TJ^iS&fc'-^ms 

^Sfi^ -fe>T=»— m^"l±MrTG-DTA320M(^^)j-eS)§o 3mg©^S^7;P 
^10°C/5>^L-C, ^cC*. «200ml/#-e$'J/£Uc o ft, SJ^e^*3tt5iS. 
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H^^n^T^M- (TfB^ (XXII) ) vfc c 
Wb22] 




(XXII) 



(2) T/^^A^n^T^M- (TfB^ (XXIII) ) 
Mb23] 




(XXIII) 



(3) Bj^M^^niyT^^^ (TfE5£ (XXIV) ) 
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(XXIV) 



(4) v?^M:°t2nfc 0 n— /VZkMffl- (TfE^i (XXV) ) 
Wb25] 



H 




(XXV) 



H 



(5) VttW^Zkmft (TIBS; (xxvi) ) 
Wb26] 




(XXVI) 



(6) dr^y K^SSM** (TIBS: (XXVII) ) 
Mfcl27] 
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(7) ^-yy^v^mn (rm^. (xxvm) ) 

Wb28] 




CI CI 



(8)^yw^«W(Tfe^(xxix)) 

Wb29] 



(XXVII) 



(XXVIII) 



H 3 C— N 



(9) & JR*ift3R«& (TfE5£ (XXX) ) 
Mb30] 




N-CH 3 




-OH 



N — H 




Ni 



(10) T^93V^»:f (TIBS: (XXXI) ) 
Wb3i] 



(XXIX) 



(XXX) 
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(XXXI) 



( 1 1) ^y;is%k%m (Tfe^ (xxxii) ) 

Mfc32] 




(XXXII) 



( 1 2) m^fui/T-^mn (tie^: (xxxiid ) 

Mb33] 




(XXXI I I) 



( 1 3) u>>^9v? (TIB^: (xxxiv) ) 

[^34] 
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N-CH 2 CH 2 




(XXXIV) 



[0111] [Ja] 



Q 

3£ "hp 

is!- 



5\ 



P 



•tg] 
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l ltTTll 



CI 
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)! 
K 

n 



■tg] 



m 
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K 
D 

•IN 
H 

A 

K 



II 
n 



E 



si 



D 
D 



40] 



<g] 



35- 

v 
=\ 

+^ 
4>T 



ig] 



Iff 

,\ 

D 

4r 



■eg] 



m 



oo 



tg] 



4te 



-5 



<g] 



K 
K 



X 



tg] 



5£ 
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\* 

11 
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Q 



45] 



IN 



[0112] [1-2] u—^—^—^^mm^mR^ti^m^^tcm^a^m^K^w 

^JA-1 
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95&mm&uz.&. 50mm <t> wmm^y ] j>^-^nmi8o-22o°c-^mmm 
mmmu ^vb&ntco nbtitc.^uyh&^ic&mu mmmmm^ r E c 

-60J. M1?mm±m) KXmmm^nm^mSOmm^ $t55mm, J¥£2. 5mm) 

RT$m#M^—f—^—%— rRSM30DMj^BV\ if — ^(^^tt^ix^ 
tT,532nm^t^l, 064nm£LT, #1/— if— ^/t©^ffl<Z)M^fiti-I 
Mbfdo 1^— if— %;<DmM&532nm<Db^<Dmt>fe23A^ M»«8kHz % jfefijg 
iSte:400mm/f>\ fcT— ^«30/im-eS>(9, 1, 064nm(D^^(Dm^«34A, 
^C^3kHz, ^tMli400mm/#\ TV^-Y— f*2. 0mmtfc5 o 

[0113] <^5H>fb*m^«fJII<D^> 

SB, MW*£i^2, 400AO^y^v ? ^^^-l5fP(@M^#),^W^4 
T^yn^hy/V2g|5^:W^^y/^^/H2^^Ati^ «#L&^fe#t&Lfc 0 

J®^«^»tas^45 o c^igb7^0#^-e, ^^^>?T5^4^-i-hy>Ao. 

0MMl$kO. 003g)5, ^/VAT/V^tK^-hy^^/V*^^— h27K^P^)0. 2§P,& 

^©f, -r^^m^50f|5. K^V/^^ifV^/V^^^-hy^Alf^ tert-K^ 
T^yn^hy/VT^^^^^y/V^^/VST^^^^^m^^^SBtrBl^^oT 
HtJfrV\ 2, 2-^^W^-lf^-(4-^^W^-6-tert-^^/V7^y— /V)0. 2§|5Sr^ 
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A2«p«rj$fcALT. m&it&ft&mmu mmm^-t^KT^m^fto 75°cx 

[0114] Hife^!lA-2 
[0115] 

-LiBW^feSH^ffl (1) \zft%.X$m&m&ffl (3) «rfflvyfc£W1»H\ _hfEH3t$JA 
[0116] Hife#!|A-4 

±3&&&&M&M (1) iz.ftx.x^m&M&M (4) SrfflvyfcEWm, -hfEH»!jA 

[0117] HJfeMA-5 

±Mmm&M&m d) ^ft^-cw^*^ (5) srfflvyfcuwm, _lib^«!Ja 

[0118] Hifif?!lA-6 
[0119] 

^?f^m^#:^b-c#y^^^y/«^^-/vm(iSD B p^ rvHoou, niwa^tt 

^^2^#|ELfCo 
[0120] ^Ufef?!lA-8 

j^fflfi^fcLT#yr5mj9B(jSi&£ tnovamidioioj, H^^^ry 
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[0121] 

[0122] Hife{#|A-10 

±.mm%2&M&M (l) Kftx-X^&M&M (7) &JBv ^7cW^^i. _hfE^I«!jA 

[0123] H»!lA-ll 

±M^m&M&m (1) ^ftx.TW#fe*fe^J (8) ^fflV _hfEH«!jA 

[0124] Hife^!lA-12 

JifB^^*^J (1) ^ft;tT«^*fe£ll (9) SrfflV \fc£JW3\ _hfEHife#!jA 
-l^|W|#^L-CR^>t^f^Mb, fFiLfc. ^<7>*£Jg:£i!2^#fBUh 0 
[0125] itKf^jA-l 

-hiB^^^j (i) ^^x.-cw^fe*^j do) srfflv >fc^t*. ±mmmm 

[0126] Jttfc#|A-2 

±Mmm&m&m (D i-f^x.T^fe*^j (id mi ^^ws, _htE^»>j 

[0127] Jfctfc#|A-3 

±M^m&m&M (i) KiXz-x^m&m&Miiz) ±mmmm 

[0128] J£K#!jA-4 

±fE^fe*^J(l) ^^-C*^fe*^J(13)SrfflV^c^{*. _LtE^g»!j 
A-l£^*i^LTf«/^^MU MfiUt, WM*^l2^{#fEUc 0 
[0129] [^2] 
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[0130] m2£<0, lt®lMA-lRTMt®tMA-2^^ ^mw^K^mm^-^^^ 

[oi3i] [ii] ^e^e^-if-^-^^fflm^^M^^i^M^^M 

o 
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hy^o. 2gp, mkWiim7\mmo. om^yy^wo. Au^^^m^o 

T/V9*fcK^/v*^v— K). l$|S^^-^^m^K8§|5^^Lfc^^Px.fc 0 #c 

m <*> j*pm*&£rjBv\ ^y^-— ^nmi8o-22o°cxmmum^^x=i^mt 

(2) mr^-;vmm (poMtsg) 

Hfxy^ryy^v^fy^^as© r^.t°^— >^f20-03nj ) %m 

(3) m^^)7V^^;vmm (PMMAti) 

HIW3 l/%Mk<D tT?y^y h VHOO 1 J ( j& ) ^ffl V ^7 v c 0 

(4) ^yT5KTO(PATO) 
H^^^Ty^^°^^^^|±M(D TNOVAMID1010J (|§p B p^ ) SrJB V 
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(5) 7$])vu?>mm (puffim) 

[0132] [II-2]m?j!^ttm^#: 

h ^^^©aiaK^rv^^rr^y/^m^r-^— -f>V— :7G-1005SAJ ( 

[0133] [n-3mm&M&m 

jitB [i-i] K&tfz (5) i?ttw>^mm m&) %m ^ 0 mm^-^um^A 

02°c-e#>5 o 

(2) *^J(b) 

_hfB [1-1] K&tfZ (4) SWfc>nntru-/^ggj|Sf Srffll yfc„ SKIfcfc 
S«550°C-efc^ o 

(3) ^^J(c) 

(4) *^J(d) 

_hfB[i-i] ^^it^(ii)^yy^»4(^)^fflv^ 0 ^t°-^asf*^^ 

(5) *^J(e) 

_LfB[I-l] ^*3(t§(10)T^7dr/^»4(*fe)«rfflV^c o 
[0134] [II-4]M^ff 

^JgSllii© ^^k^^^rCR-60-2j (^p^) vfco 
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<D*#])y?M.1ftt±* ¥-t%m&80nm, TOT^^hirbl. 3-e*>§^7^^(0^® 
[0135] H»!lB-l— 20,S:tFit^F!jB-l— 6 

m^^MbTto gP^, ^Mc^^i?— ^«t«95^^m^L^, 50mm <f> 

ftffl©ftt/t(f80mm, i55mm, J?£2. 5mm)£#fc 0 

tv532nm^t^l, 064nm£L-C. ^3-^9^^i~€-M^^V \ if— 
[0136] JifB^^^^bT^«532nm(Dl/-if-^^M*fL7t^^^$^c 

bm(L;mms a;m&m, b ; M&mmmu rm^m\ AEi&g.mut 0 La 

b<DMfe^Wfe. Gretag Macbeth|±§!k TColor-Eye 7000Aj£fflV^: o 
AE1=^{(L -L ) 2 +(a -a ) 2 +(b -b ) 2 } 

12 12 12 

-LIB^^T, L . a &0«b )S*532nm(D^-if-3tSrMU^:^^^ 

11 1 

2 2 2 

[0137] £fc. ±|B^>t^^LT^532nm(Dl/-iF-3t^tifbfc^^^$tbfcfi 
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3 3 3 

AE2 = ^{ (L -L ) 2 + (a -a ) 2 + (b -b ) 2 } 

13 13 13 

[0138] [^3] 
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